
From: "Llamozas, Emilio" </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C57FB13DFE464567903F91D33CB0ABA5-LLAMOZAS, EMILIO>

To: Campbell
"Gwen; Way"
Steven;

CC:
Date: 12/2/2014 2:48:12 PM
Subject: FW: Letter to Crestwood/Arrow Regarding Bear Den Saltwater SpillCleanup
Attachments: fwdlettertocrestwoodarrowregardingbeardensaltwater.zip

Steve and Gwen,
 
Here is some more information from Suzanne’s BIA contact.
 
Kayla Danks is the BIA Superintendent Great Plains Region, Fort Berthold Agency
 
Thanks,

Emilio Llamozas
(303) 312-6407 phone
(303) 312-7202 fax
To report an environmental violation, please visit EPA's website at http://www.epa.gov/compliance/complaints/index.html
 
From: Bohan, Suzanne
Sent: Thursday, November 13, 2014 8:30 AM
To: Llamozas, Emilio; Campbell, Gwen
Cc: Palomares, Art
Subject: FW: Letter to Crestwood/Arrow Regarding Bear Den Saltwater Spill Cleanup
 
 
Per our discussions.
 
Suzanne
 
From: Herman, Mark [mailto:mark.herman@bia.gov]



Sent: Wednesday, November 12, 2014 1:24 PM
To: Bohan, Suzanne
Cc: Bercier, Marilyn
Subject: Fwd: Letter to Crestwood/Arrow Regarding Bear Den Saltwater Spill Cleanup
 
Suzanne
 
Attached is a zip file of the info that the Fort Berthold Agency received from Crestwood.  Also below is the email with suggestions I sent to the Agency after reviewing the
information.
 
I already informed the Regional Director that you were invited to the Federal Partners meeting, and if it is too short of notice to attend, I can also see if a call in number can be
made available.
 
In a phone call just now I got word informally that the Tribe owns 2%.  
 
Thanks,
 
Mark
 
 
---------- Forwarded message ----------
From: Herman, Mark <mark.herman@bia.gov>
Date: Fri, Nov 7, 2014 at 1:23 PM
Subject: Re: Letter to Crestwood/Arrow Regarding Bear Den Saltwater Spill Cleanup
To: "Danks, Kayla" <kayla.danks@bia.gov>
Cc: Marilyn Bercier <marilyn.bercier@bia.gov>, Thomas Wells <thomas.wells@bia.gov>, Jeffrey Hunt <jeffrey.hunt@bia.gov>, Jeffrey Desjarlais
<jeffrey.desjarlais@bia.gov>, Christopher McLaughlin <chris.mclaughlin@bia.gov>, Renita Howlingwolf <renita.howlingwolf@bia.gov>

Kayla
 
We will all need more time to review and conduct an analysis of the information attached but in the brief review of the information attached I have included some suggestions
below:
 

Give no indication that the BIA will commit to or agree to clean closure of this incident.  In any release a long term monitoring of the area is always standard practice. 
Typically a three year period of monitoring soils, groundwater and surface water for potential impacts in conducted before any decision is made.



One of the letters is requesting authorization to release spring runoff into Lake Sac.  The BIA should make no indication that this is acceptable, the COE is the controlling
entity for the lake system and any such authorization would need to be acceptable to them.  The USFWS would also have to be part of the consulted parties on this.
The Tribe may not agree, but USEPA also has some authorities in relation to the CWA and would need to be involved.
We would also need a copy of the Tribes independent consultant report for comparison to the information provided by the operator.

These are initial thoughts for internal use until a thorough review of all information can be completed.  I can say that the information provided by Crestwood is seriously lacking
in detail for a spill of this magnitude.  There has to be a lot more than what we are being provided within these attachments.  Most of what they are presenting in test data but
no analysis or trends.
 
My initial thought with the time available.
 
Thanks,
 
Mark
 
 
 
 
 
 
On Fri, Nov 7, 2014 at 11:56 AM, Danks, Kayla <kayla.danks@bia.gov> wrote:

All,
 
I am forwarding you the information that Crestwood sent the BIA providing a status on the spill that occurred in July of this year.  This documentation is in response to the
Fort Berthold Agency's letter dated November 3, 2014, notifying Crestwood that the BIA & the Tribe must review the clean up status prior to releasing them of any and all
clean up on the identified contaminated site.
 
The Tribe has hired their own contractor (WHPacific) to review the contaminated site which will serve as a baseline comparison along with Crestwood's data.  Today at
2:00 p.m. WHPacific will brief us, via conference call, on the clean up status of the contaminated site.  
 
Mark and Marilyn, can you please call the Fort Berthold Agency at 2:00 p.m. to join the call.  The number you should call is 701-627-6519.  I hope you can join in on the
call, sorry for the short notice but I just received verification of today's briefing.
 
Thanks,
 
 Kayla Danks, Superintendent



Great Plains Region, Fort Berthold Agency
202 Main Street
P.O. Box 370
New Town, N.D. 58763
Telephone:  701-627-4707
 
 
---------- Forwarded message ----------
From: Barry Holman <Barry.Holman@crestwoodlp.com>
Date: Tue, Nov 4, 2014 at 7:38 AM
Subject: RE: Letter to Crestwood/Arrow Regarding Bear Den Saltwater Spill Cleanup
To: "Danks, Kayla" <kayla.danks@bia.gov>, George Abe <gabe@mhanation.com>, "frankielee@mhanation.com" <frankielee@mhanation.com>, Elizabeth Berndt
<elizabeth.berndt@bia.gov>, Thomas Wells <thomas.wells@bia.gov>, Jeffrey Desjarlais <jeffrey.desjarlais@bia.gov>, Christopher McLaughlin
<chris.mclaughlin@bia.gov>, "Fred W. Fox" <ffox@mhanation.com>
Cc: Miranda Jones <miranda.jones@crestwoodlp.com>, Josh Swann <jswann@keitu.com>, "Kathleen Spilman, PE" <kspilman@keitu.com>, Kelley Bryan
<kelley.bryan@crestwoodlp.com>

Ms. Danks,
 
Please find the attached information that was also submitted to the Three Affiliated Tribes and that you have requested. I do apologize that we have not been in
communication, this is an oversight on my part. Once you and your team have had time to review the information, please give me a call and we can discuss.  If you
would like to set up a time to meet face to  face with all parties involved let me know.   (BIA, MHA, MHA contractor WHPacific, Crestwood and Crestwood contractor
Keitu).
 
As you review if you have questions or need more information please do not hesitate to contact me anytime.  
 
Regards
 
Barry Holman
ESR Director, Western Division
 
Crestwood Midstream Partners           
700 Louisiana Street Suite 2550
Houston, TX 77002
P: 713-380-3025  | C: 903-241-0525
F: 832-519-2250
barry.holman@crestwoodlp.com
www.crestwoodlp.com



 
From: Danks, Kayla [mailto:kayla.danks@bia.gov]
Sent: Monday, November 03, 2014 4:54 PM
To: Barry Holman; George Abe; frankielee@mhanation.com; Elizabeth Berndt; Thomas Wells; Jeffrey Desjarlais; Christopher McLaughlin; Fred W. Fox
Subject: Letter to Crestwood/Arrow Regarding Bear Den Saltwater Spill Cleanup
 
See attached letter regarding ROW compliance.
 
--
Kayla Danks, Superintendent
Great Plains Region, Fort Berthold Agency
202 Main Street
P.O. Box 370
New Town, N.D. 58763
Telephone:  701-627-4707
 
This email message, and any attachments, provided by Crestwood and its affiliates, may contain information that is proprietary, legally privileged, confidential, or exempt
from disclosure, and is intended exclusively for the individual or entity to which it is addressed. If you are not the intended recipient, any dissemination, distribution, retention,
or copying of this email message and any attachments is strictly prohibited. If you have received this email message in error please notify the sender immediately by telephone
or return email and delete this email message from your computer.

 
--
Kayla Danks, Superintendent
Great Plains Region, Fort Berthold Agency
202 Main Street
P.O. Box 370
New Town, N.D. 58763
Telephone:  701-627-4707
 

 
--



WARNING:  This e-mail may contain Privacy Act Data/Sensitive Data which is intended only for the use of the individual(s) to whom it is addressed.  It may contain
information that is privileged, confidential, or otherwise protected from disclosure under applicable laws.  If you are not the intended recipient, you are hereby notified
that any distribution or copy of this e-mail is strictly prohibited.
 
"ACCESS TO THIS INFORMATION IS LIMITED TO AUTHORIZED PERSONNEL ONLY".  Information will not be disclosed unless permitted pursuant to 43 CFR 2.56.

 
--
WARNING:  This e-mail may contain Privacy Act Data/Sensitive Data which is intended only for the use of the individual(s) to whom it is addressed.  It may contain
information that is privileged, confidential, or otherwise protected from disclosure under applicable laws.  If you are not the intended recipient, you are hereby notified
that any distribution or copy of this e-mail is strictly prohibited.
 
"ACCESS TO THIS INFORMATION IS LIMITED TO AUTHORIZED PERSONNEL ONLY".  Information will not be disclosed unless permitted pursuant to 43 CFR 2.56.
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The preferable method for managing the spring runoff for the Phase 1a incident is to be able to display acceptable laboratory results and thus be able to discharge the spring runoff into Lake Sakakawea.  This is the preferred plan as it will not induce anymore impact to the landscape or wildlife within the region, it will keep the drainage path in its most natural state, and due to the vast runoff anticipated it is the most feasible option.  


Runoff Calculations:


Drainage Basin Area= 695 acres = 1.0859 square miles = 3.0274*10^7 square feet


Average snowfall based on NOAA 1981 – 2010 climate normals;


	Williston, ND = 45.3” of snowfall
	Dickinson, ND = 34.3” of snowfall


Center of probability for snowfall at the Phase 1a site is 39.8”


Assuming 12” of snowfall is equivalent to 1” of precipitation. Thus 39.8” of snowfall will produce 3.3” (0.275’) of precipitation.  


3.0274*10^7(sqft) * (0.275)(ft) = 8,401,035 cubic-ft = 192.8 acre-ft = 1,496,300 bbls of runoff


Discussion:


The above calculations are not considering a runoff coefficient and assume all precipitation will run off, which is not the case.  Considering the various slopes of the area, vegetation in the region, and the fact that runoff will occur in the spring when the soil is still frozen at shallow depths; therefore, a runoff coefficient of 0.5 seems rational.  A runoff coefficient of 0.5 means that half the precipitation will be absorbed by vegetation and soil while the other half will runoff.  


If the spring runoff occurs over a 10 day period (assuming a runoff coefficient of 0.5), it would require at least 748 trucks (standard 100bbl)/ day to haul off the water, assuming a steady flow (which is improbable).  There would likely be spikes in the runoff that would require the need of additional trucks on certain days and few trucks on others.  


Note: North Dakota regulated dam requirements are set for any dam with a height of 25’ or greater and for any dam retaining 50 acre-ft of water or more.   Therefore, any impoundment created to hold back the spring runoff would meet the requirements set forth by the State of North Dakota and should be a regulated dam.  


Over the past month laboratory analysis of the chloride levels in the final containment beaver pond show the chloride levels fluctuating between 501 mg/l – 1130 mg/l; with the lower values present after rain events.  The snowmelt will provide much more freshwater to the region than any rains we have observed this past summer; thus, it is anticipated that the containment pond will have even lower levels, than the ones most recently observed, in the spring.  








The EPA recommended criteria for protection of aquatic life (animal and plant) based on EPA’s 304(a) criteria document, Ambient Water Quality Criteria for Chloride – 1988, states that the maximum chronic exposure level is 230 mg/l and the acute exposure level is 860 mg/l.  The EPA has also established national drinking water standards, which limit the chloride levels in public drinking water to be 250 mg/l (40 C.F.R. §143.3).  


Request to Release:


Due to the vast amount of water anticipated to runoff location in the spring, Crestwood Midstream Partners LP is requesting to be able to release the spring run-off.  Considering where the chloride levels are at currently and knowing there will be considerable dilution the spring runoff will be well below the EPA threshold for acute (short term) exposure levels.  During the spring runoff samples will be taken daily and after the massive influx of water sampling will continue to ensure that the water is still within the acceptable EPA range.  


Crestwood Midstream Partners LP is requesting the ability to release the containment water at the final beaver dam as long as the chloride levels remain below 774 mg/l at the beaver dam and below 207 mg/l at the mouth of the bay that the beaver dam eventually drains into. The 774 mg/l and the 207 mg/l are calculated by reducing the EPA recommended criteria for protection of aquatic life levels (acute and chronic, respectively) by 10%.  Thus Crestwood would be fulfilling the need to release the water at the beaver dam while ensuring the protection of the environment including; plants and wildlife.
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On September 22, 2014 Keitu Engineers and Consultants, Inc. conducted a botanical field survey to identify plant species within 500 feet of the affected area at the Phase 1a Brine Incident.  Due to the nature of brine contaminated soil, all species located within the immediate drainage pathway of the incident were negatively impacted.  The botanical survey was conducted alongside the impacted drainage pathway and within areas of identifiable similar features, as these areas are anticipated to have similar plant communities and plant species.  


The botanical survey was conducted during essentially the first day of fall, therefore the species identified during the survey are predominantly cool season grasses and late season forb species. It is important to note that this survey, although conducted in fall, was conducted within the botany season set forth by the US Forest Service as they have extended botany season this year to September 30th. The botany season are the dates that the US Forest Service sets forth as the time frame that vegetation can be identified on federal land. 


[bookmark: _GoBack]Listed below are the identified plant species located within each Section of the incident area.  Each Section has distinct features from one another including soil, slope, and hydrologic features that make them unique from one another.  Within each Section different plant communities dominate the overall landscape.


Sections A, B and E


Overall this area can be identified as rolling plains within the badlands plateau prairies that is composed of predominantly mixed grass species.  These sections follow along Turnuey Ridge Road and have been subject to anthropogenic soil disturbance as well as cattle grazing. 


			Graminoid Species





			Scientific Name


			Common Name





			Bouteloua curtipendula


			Sideoats Grama 





			Bromus inermis


			Smooth Brome





			Hesperostipa comata


			Needleandthread





			Nassella viridula


			Green Needlegrass





			Poa pratensis


			Kentucky Bluegrass





			Schizachyrium scoparium


			Little Bluestem





			Stipa spartea


			Porcupine Grass




















			Forb Species





			Scientific Name


			Common Name





			Anemone patens


			Prairie Crocus 





			Artemisia campestris


			Field Sagewort 





			Artemisia cana


			Silver Sagebrush 





			Artemisia frigida


			Fringed Sagebrush





			Artemisia ludoviciana


			White Sagebrush 





			Dalea purpurea


			Purple Prairie Clover





			Echinacea purpurea


			Purple Coneflower 





			Glycyrrhiza lepidota


			American Licorice





			Heterotheca villosa


			Hairy Golden Aster





			Liatris punctata


			Dotted Gayfeather





			Opuntia polycantha


			Plains Pricklypear Cactus





			Ratibida columnifera


			Prairie Coneflower





			Rhus trilobata


			Skunkbrush Sumac





			Rosa arkansana


			Wild Prairie Rose





			Rudbeckia hirta


			Black Eyed-Susan





			Shepherdia argentea


			Silver Buffaloberry





			Solidago missouriensis


			Prairie Goldenrod





			Symphoricarpos occidentalis


			Western Snowberry





			Symphyotrichum ericoides


			Heath Aster





			Symphyotrichum novae-angliae


			New England Aster





			Toxicodendron radicans


			Poison Ivy











Section C


Overall this area can be identified as an open wooded sloped draw with approximately 80 foot elevation change from top to bottom.  This area is subject to cattle grazing and natural sloughing.  


			Graminoid Species





			Scientific Name


			Common Name





			Bouteloua curtipendula


			Sideoats Grama 





			Bromus inermis


			Smooth Brome





			Hesperostipa comata


			Needleandthread





			Nassella viridula


			Green Needlegrass





			Poa pratensis


			Kentucky Bluegrass





			Schizachyrium scoparium


			Little Bluestem





			Stipa spartea


			Porcupine Grass

















			Forb Species





			Scientific Name


			Common Name





			Achillea millefolium


			Western Yarrow





			Ambrosia artemisiifolia


			Common Ragweed





			Arctium minus


			Lesser Burdock





			Celastrus scandens


			American Bittersweet





			Cirsium arvense


			Canada Thistle





			Cirsium undulatum


			Wavy Leaf Thistle





			Convolvulus arvensis


			Field Bindweed





			Fragaria vesca


			Wild Strawberry





			Glechoma hederacea


			Ground Ivy





			Juniperus horizontalis


			Creeping Juniper





			Nepeta cataria


			Wild Catnip





			Rosa arkansana


			Wild Prairie Rose





			Rosa woodsia


			Woods Rose





			Smilacina stellate


			False Solomon Seal





			Shepherdia argentea


			Silver Buffaloberry





			Sonchus arvensis


			Perennial Sowthistle





			Symphoricarpos occidentalis


			Western Snowberry





			Xanthium strumarium


			Rough Cocklebur











			Tree Species





			Scientific Name


			Common Name





			Fraxinus pennsylvanica


			Green Ash





			Juniperus scopulorum


			 Rocky Mountain Juniper





			Prunus americana


			 American Plum





			Prunus virginiana


			Chokecherry





			Quercus macrocarpa


			Bur Oak





			Ulmus Americana


			 American Elm
































Section D


Overall this area can be identified as spring-fed wetland and stream that traverses approximately 5,000 feet until its confluence with Bear Den Bay of Lake Sakakawea (Missouri River).  Due to several factors including a semi-continuous flowing stream, clay stream bed and several beaver dams, the plant species in this area favored well to the incident.  However due to pumping out of contaminated water this has affected downstream plant species by lack of water. This area is also grazed by cattle.


			Wetland Species





			Scientific Name


			Common Name





			Carex lanuginosa


			Woolly Sedge





			Schoenoplectus americanus


			Three-square bulrush 





			Spartina pectinata


			Prairie Cordgrass











Tree and Shrub Inventory


A tree and shrub inventory survey was also performed within Sections C and D.  The tree and shrub inventory survey was conducted by North Dakota Public Service Commission inventory standards.  Survey protocol states all lost species that are 1 inch diameter at breast height or greater are to be inventoried.  Listed below are the wooded species and number lost due to the incident.


			Tree and Shrub Species





			Scientific Name


			Common Name


			Amount Lost





			Fraxinus pennsylvanica


			Green Ash


			165





			Juniperus scopulorum


			Rocky Mountain Juniper


			3





			Quercus macrocarpa


			Bur Oak


			6





			Ulmus Americana


			American Elm


			18











The following species were also noted in the area, but were not recorded as they were not at least 1 inch diameter at breast height. 


			Tree and Shrub Species





			Scientific Name


			Common Name





			Juniperus horizontalis


			Creeping Juniper





			Prunus americana


			 American Plum





			Prunus virginiana


			Chokecherry





			Shepherdia argentea


			Silver Buffaloberry





			Symphoricarpos occidentalis


			Western Snowberry

















Statement of Qualifications





Keitu Engineers & Consultants, Inc. specializes in industrial regulatory environmental compliance providing both field support and engineering technical support services. Keitu is based in Mandan and has 22 permanent employees along with four (4) seasonal college interns. The two (2) experienced observers have worked together have worked together on several other botanical surveys throughout western North Dakota. The qualifications for the observers who participated in this botanical field survey are listed below:





(1) Joshua Swann





       Education: Bachelor of Arts – Ecology and Evolutionary Biology 


                              Interdisciplinary Physics (Geophysics)


                              University of Colorado – Boulder, CO


       Experience: Three (3) years consulting experience in project management and regulatory affairs.  


Serve as lead biologist on various botanical field surveys throughout western North Dakota and eastern Montana. Extensive knowledge of plant species within the Midwest. Prepare environmental reports to be submitted for review by the Forest Service. Perform quality assurance for various environmental reports. Perform various tasks as project lead on saltwater brine and crude oil spills. Manage environmental compliance for crude oil transmission pipeline. Respond to saltwater brine and crude oil spills. Implement activities associated with the remediation and cleanup process for saltwater brine and crude oil spills. Perform various field sampling activities including water and soil. Collect water and soil samples for laboratory analysis. Prepare spill reports and remediation action plans for saltwater brine and crude oil spills.





(1) 	Dirk Churchill 





Education: Bachelor of Science - Natural Resource Management


North Dakota State University – Fargo, ND


Experience: Three (3) years research experience in environmental consulting and regulatory affairs


Serve as lead biologist on various botanical field surveys throughout western North Dakota and eastern Montana. Extensive knowledge of plant species within the Midwest. Field lead for wetland delineations consistent with United States Army Corps of Engineers (USACE). Respond and implement strategies for saltwater brine and crude oil spills. Perform remediation and cleanup processes for saltwater brine and crude oil spills. Perform various field sampling activities including water and soil. Collect water and soil samples for laboratory analysis. Prepare spill reports and remediation action plans for saltwater brine and crude oil spills. Conduct site visits for storm water pollution prevention plans (SWPPP). Coordinate and schedule staff visits to client sites.
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Broad Spectrum Analysis.docx




A broad spectrum analysis for metals was conducted on various samples throughout the Phase 1a Gathering system incident area.  Three samples were collected as various background samples (Cattail Depression, Road Dam, West Side Creek), two samples were taken within the larger containment areas within the impacted area (Dam 1, Beaver Dam #1), another sample was taken at the Mandaree water intake (Intake), and the final sample was collected from the WPX 19-18HC well site (19-18HC) that pumps brine into the Phase 1a gathering system.  





The background samples in the region are highly varied and are contributing factors to the metal content in the impacted containment samples.  Analyzing the lab results from the samples taken it is noticeable that the background sample West Side creek has higher metal content than the impacted areas.  Noting the low chloride content in the West Side Creek assures that the sample location is in no way cross contaminated with the impacted area.  Thus the Phase 1a Gathering System Brine Incident has not negatively impacted the area in terms of drinking water metals or hardness. 





See summarized lab results below.  Lab reports available upon request.
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			Sample ID


			Cattail Depression


			West Side Creek


			Road Dam


			Beaver Dam #1


			Dam 1


			19-18HC


			Intake





			Date


			9/12/2014


			9/12/2014


			9/12/2014


			9/12/2014


			9/12/2014


			9/12/2014


			9/12/2014





			Time


			1720


			1719


			1432


			1626


			1543


			1644


			1536





			Latitude


			47 47 35.51


			47 47 32.03


			47 46 48.47


			47 47 05.3275


			47 47 25.8263


			47 47 28.55


			47 48 13.8432





			Longitude


			-102 38 53.08


			-102 38 55.36


			-102 39 21.88


			-102 39 05.7813


			-102 38 52.8874


			-102 38 01.15


			-102 37 58.3275





			Sample Type


			Water


			Water


			Water


			Water


			Water


			Water


			Water





			Calcium (ug/L)


			390,000


			2,000,000


			103,000


			1,790,000


			185,000


			7,930,000


			41,700





			Magnesium (ug/L)


			110,000


			705,000


			128,000


			629,000


			115,000


			624,000


			16,800





			Total Hardness by 2340B (ug/L)


			1,420,000


			7,890,000


			783,000


			7,050,000


			933,000


			22,400,000


			173,000





			Antimony (ug/L)


			ND


			ND


			ND


			ND


			ND


			ND


			ND





			Arsenic (ug/L)


			ND


			294


			7


			222


			18.4


			1680


			2





			Barium (ug/L)


			33.7


			4080


			74.4


			3250


			69


			12100


			47.6





			Beryllium (ug/L)


			ND


			29.9


			ND


			13.2


			ND


			ND


			ND





			Cadmium (ug/L)


			ND


			15.5


			ND


			ND


			ND


			ND


			ND





			Chromium (ug/L)


			ND


			673


			3.3


			344


			ND


			ND


			ND





			Copper (ug/L)


			2.5


			939


			5.7


			416


			5.2


			145


			1.6





			Lead (ug/L)


			ND


			435


			2.3


			216


			ND


			387


			ND





			Nickel (ug/L)


			3.6


			1040


			6.6


			479


			7.7


			407


			1.4





			Selenium (ug/L)


			ND


			27.6


			ND


			ND


			ND


			ND


			ND





			Thallium (ug/L)


			ND


			ND


			ND


			ND


			ND


			120


			ND





			Mercury (ug/L)


			ND


			1.1


			ND


			0.62


			ND


			ND


			ND





			Specific Conductance (umhos/cm)


			4190


			7190


			3370


			1630


			8930


			*148


			552





			Chloride (mg/L)


			ND


			12


			14.9


			4190


			769


			87600


			6.9





			Nitrogen, NO2 plus NO3 (mg/L)


			0.033


			0.014


			0.011


			14.1


			1.6


			0.18


			0.053





			pH at 25 Degrees C (Std. Units)


			7.9


			7.7


			8.9


			7.8


			8.4


			6.3


			8.4








*ND=Not Detected


Background samples: Cattail Depression, West Side Creek, and Road Dam


Impacted containment areas: Beaver Dam #1, Dam 1


Brine water source sample: 19-18HC
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Core Sample Analysis Phase 1a.xlsx

Sheet1


			Sample Name			Date			Latitude			Longitude			Sample Type			Soil pH			Soil Conductivity (mmhos/cm)			Soil Calcium (meq/l)			Soil Magnesium (meq/l)			Soil Sodium (meq/l)			Soil Cation/E.C. Ratio			Soil Sodium Adsorption Ratio			Soil % Organic Matter (wt. %)			Notes


			Probe 1 0-6"			9/2/14			47 47 11.05			-102 39 0.490			Soil			8			17.4			22			27			214			15.1			43.2			Insufficient Sample


			Probe 1 6-12"			9/2/14			47 47 11.05			-102 39 0.490			Soil			7.8			17.8			29			27			197			14.2			37.2			Insufficient Sample


			Probe 12-18"			9/2/14			47 47 11.05			-102 39 0.490			Soil			7.8			15.3			23			18			176			14.2			38.9			Insufficient Sample


			Dam 2 0-6"			9/2/14			47 47 22.48			-102 38 57.70			Soil			7.8			12.8			23			19			156			15.5			34			Insufficient Sample


			Dam 2 6-12"			9/2/14			47 47 22.48			-102 38 57.70			Soil			8.1			5.2			8			6			78			17.7			29.5			Insufficient Sample


			Dam 2 12-18"			9/2/14			47 47 22.48			-102 38 57.70			Soil			8.1			8.26			4			5			84			11.3			39.6			Insufficient Sample


			S11 0-6"			9/2/14			47 47 35.63			-102 38 50.94			Soil			7.9			13.3			37			30			133			15			23			Insufficient Sample


			S11 6-12"			9/2/14			47 47 35.63			-102 38 50.94			Soil			7.9			13.4			38			30			127			14.6			21.8			Insufficient Sample


			S11 12-18"			9/2/14			47 47 35.63			-102 38 50.94			Soil			7.8			15.6			41			28			149			14			25.4			Insufficient Sample


			BD2 0-6"			9/2/14			47 47 29.27			-102 38 52.53			Soil			8.1			6.55			5			6			60			10.8			25.6			Insufficient Sample


			BD2 6-12"			9/2/14			47 47 29.27			-102 38 52.53			Soil			8			6.15			6			6			58			11.4			23.7			Insufficient Sample


			BD2 12-18"			9/2/14			47 47 29.27			-102 38 52.53			Soil			7.9			7.62			6			6			75			11.4			30.6			Insufficient Sample


			A5 0-6"			8/26/14			47 46 58.85			-102 38 51.04			Soil			6.1			39.2			125			15			470			15.6			56.2			7.77


			A5 6-12"			8/26/14			47 46 58.85			-102 38 51.04			Soil			5.6			77.1			266			33			1070			17.8			87.5			3.09


			A5 12-18"			8/26/14			47 46 58.85			-102 38 51.04			Soil			6.5			91.1			310			35			1080			15.6			82.2			2.23


			A Control 0-3"			8/26/14			47 47 02.00			-102 38 47.48			Soil			6.7			0.75			2.8			1.4			2.1			8.4			1.45			6.77


			A Control 3-6"			8/26/14			47 47 02.00			-102 38 47.48			Soil			6.6			0.35			1.5			0.8			1.4			10.6			1.31			3.59


			A Control 6-9"			8/26/14			47 47 02.00			-102 38 47.48			Soil			7			0.27			1.2			0.7			1.3			11.9			1.33			2.94


			A Control 9-12"			8/26/14			47 47 02.00			-102 38 47.48			Soil			7.4			0.41			3.4			1.7			1.7			16.6			1.06			2.93


			A Control 12-15"			8/26/14			47 47 02.00			-102 38 47.48			Soil			7.8			0.34			2.3			1.2			1.3			14.1			0.98			2.46


			A Control 15-18"			8/26/14			47 47 02.00			-102 38 47.48			Soil			7.9			0.46			2.8			1.9			1.6			13.7			1.04			2.3


			B Control 0-6"			8/26/14			47 46 58.78			-102 38 54.01			Soil			6.9			0.88			6.4			3.4			1.6			13			0.72			3.21


			B Control 6-12"			8/26/14			47 46 58.78			-102 38 54.01			Soil			7.6			0.44			2.5			2.4			1.1			13.6			0.7			1.67


			B Control 12-18"			8/26/14			47 46 58.78			-102 38 54.01			Soil			7.9			0.35			1.7			2.3			1.7			16.3			1.2			1.38


			B1 0-6"			8/26/14			47 46 58.42			-102 38 53.14			Soil			7.5			6.66			6			2			84			13.8			42			3.22


			B1 6-12"			8/26/14			47 46 58.42			-102 38 53.14			Soil			8			6.9			2			2			74			11.3			52.3			1.4


			B1 12-18"			8/26/14			47 46 58.42			-102 38 53.14			Soil			7.7			14.4			13			4			199			15			68.3			1.22


			B2 0-6"			8/26/14			47 46 58.06			-102 38 54.52			Soil			6.6			21.2			109			35			212			16.8			25			4.3


			B2 6-12"			8/26/14			47 46 58.06			-102 38 54.52			Soil			6.9			25.1			167			64			234			18.5			21.8			2.36


			B2 12-18"			8/26/14			47 46 58.06			-102 38 54.52			Soil			7			28.7			157			70			171			13.9			16.1			2.45


			C1 0-6"			8/26/14			47 46 56.73			-102 38 59.68			Soil			6.7			2.11			83			38			115			112			14.8			8.23


			C1 6-12"			8/26/14			47 46 56.73			-102 38 59.68			Soil			7.1			8.2			12			6			79			11.8			26.3			4.02


			C1 12-18"			8/26/14			47 46 56.73			-102 38 59.68			Soil			6.7			33.3			104			31			330			14			40.2			3.55


			C2 0-6"			8/26/14			47 46 56.86			-102.39 01.54			Soil			6.7			1.47			2.4			1			13.3			11.4			10.2			7.2


			C2 6-12"			8/26/14			47 46 56.86			-102.39 01.54			Soil			6.4			1.53			4.1			1.7			16			14.2			9.4			4.75


			C2 12-18"			8/26/14			47 46 56.86			-102.39 01.54			Soil			7.4			1.3			1			0.6			17.4			14.6			19.5			3.66


			A1 0-6"			8/22/14			47 47 04.37			-102 38 40.14			Soil			6.6			95.6			319			45			1160			15			86			3.31


			A1 6-12"			8/22/14			47 47 04.37			-102 38 40.14			Soil			6.6			75			253			45			890			15.8			72.9			1.8


			A1 12-18"			8/22/14			47 47 04.37			-102 38 40.14			Soil			6.8			72.5			261			58			820			15.7			64.9			1.52


			A2 0-6"			8/22/14			47 47 03.71			-102 38 40.84			Soil			6.9			44.8			115			14			460			13.1			57.3			3.53


			A2 6-12"			8/22/14			47 47 03.71			-102 38 40.84			Soil			6.3			20.5			57			7			274			16.5			48.4			1.83


			A2 12-18"			8/22/14			47 47 03.71			-102 38 40.84			Soil			6.5			57.9			210			26			850			18.8			78.2			1.55


			A3 0-6"			8/22/14			47 47 01.51			-102 38 44.60			Soil			6.9			56.1			204			44			550			14.2			49.4			2.97


			A3 6-12"			8/22/14			47 47 01.51			-102 38 44.60			Soil			7.1			41.6			188			95			480			18.3			40.4			1.26


			A3 12-18"			8/22/14			47 47 01.51			-102 38 44.60			Soil			7.2			41.6			128			115			390			15.2			35.4			1.2


			A4 0-6"			8/22/14			47 46 58.93			-102 38 48.99			Soil			6.6			31.4			138			33			340			16.3			36.8			5.25


			A4 6-12"			8/22/14			47 46 58.93			-102 38 48.99			Soil			6.3			44.6			160			44			430			14.2			42.6			2.76


			A4 12-18"			8/22/14			47 46 58.93			-102 38 48.99			Soil			6.3			46.6			151			44			460			14.1			46.6			2.69


			A4B 0-3"			8/22/14			47 46 58.94			-102 38 48.88			Soil			6.6			23.6			96			18			264			16			35			7


			A4B 3-6"			8/22/14			47 46 58.94			-102 38 48.88			Soil			6.3			23.2			83			17			256			15.3			36.2			4.39


			A4B 6-9"			8/22/14			47 46 58.94			-102 38 48.88			Soil			6.2			21.1			78			22			227			15.5			32.1			3.15


			A4B 9-12"			8/22/14			47 46 58.94			-102 38 48.88			Soil			6.3			22.9			90			32			231			15.4			29.6			2.9


			A4B 12-15"			8/22/14			47 46 58.94			-102 38 48.88			Soil			6.3			21.2			90			31			218			16			28			2.85


			A4B 15-18"			8/22/14			47 46 58.94			-102 38 48.88			Soil			6.8			17.1			68			26			170			15.4			24.8			2.63


			E1 0-6"			7/30/14			47 47 05.60			-102 38 37.73			Soil			7			89.3			242			32			870			12.8			74.3			3.21


			E1 6-12"			7/30/14			47 47 05.60			-102 38 37.73			Soil			7.3			72			198			44			640			12.2			58.2			0.98


			E1 12-18"			7/30/14			47 47 05.60			-102 38 37.73			Soil			7.4			63			196			61			570			13.1			50.3			1.65


			E2 0-6"			7/30/14			47 47 06.34			-102 38 36.30			Soil			6.8			137			382			42			1380			13.2			94.8			5.55


			E2 6-12"			7/30/14			47 47 06.34			-102 38 36.30			Soil			6.7			93.2			254			33			940			13.2			78.5			2.03


			E2 12-18"			7/30/14			47 47 06.34			-102 38 36.30			Soil			7			116			284			31			1170			12.8			93.2			1.38


			E3 0-3"			7/30/14			47 47 07.04			-102 38 35.17			Soil			6.8			136			384			43			1290			12.6			88.3			3.32


			E3 3-6"			7/30/14			47 47 07.04			-102 38 35.17			Soil			7			109			277			32			1080			12.7			86.9			2.91


			E3 6-9"			7/30/14			47 47 07.04			-102 38 35.17			Soil			6.7			101			252			31			940			12.1			79			1.87


			E3 9-12"			7/30/14			47 47 07.04			-102 38 35.17			Soil			6.9			101			251			32			950			12.2			79.9			1.84


			E3 12-15"			7/30/14			47 47 07.04			-102 38 35.17			Soil			7.2			96.2			253			34			910			12.4			76			1.61


			E3 15-18"			7/30/14			47 47 07.04			-102 38 35.17			Soil			7.3			91.3			261			43			870			12.9			70.6			1.17


			E4 0-6"			7/30/14			47 47 07.96			-102 38 33.32			Soil			7			85.8			233			31			740			11.7			64.4			3.48


			E4 6-12"			7/30/14			47 47 07.96			-102 38 33.32			Soil			7.1			68.2			199			41			550			11.6			50.2			2.91


			E4 12-18'			7/30/14			47 47 07.96			-102 38 33.32			Soil			7.5			31.9			119			67			186			11.7			19.3			1.95


			E Control 0-3"			7/30/14			47 47 08.70			-102 38 34.75			Soil			6.6			0.43			2.9			1.5			2.2			15.3			1.48			12.9


			E Control 3-6'			7/30/14			47 47 08.70			-102 38 34.75			Soil			6.3			0.27			0.8			0.5			0.9			8.15			1.12			6.81


			E Control 6-9"			7/30/14			47 47 08.70			-102 38 34.75			Soil			6.4			0.24			0.5			0.4			1.1			8.33			1.64			3.63


			E Control 9-12"			7/30/14			47 47 08.70			-102 38 34.75			Soil			7.5			0.36			1.9			0.9			0.9			10.3			0.76			3.04


			E Control 12-15"			7/30/14			47 47 08.70			-102 38 34.75			Soil			7.8			0.4			2.2			1.1			1			10.8			0.78			2.65


			E Control 15-18"			7/30/14			47 47 08.70			-102 38 34.75			Soil			7.9			0.92			2.8			1			4.9			9.46			3.55			2.03
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			Sample Name			Date			Latitude			Longitude			Sample Type			Soil pH			Soil Conductivity (mmhos/cm)			Soil Calcium (meq/l)			Soil Magnesium (meq/l)			Soil Sodium (meq/l)			Soil Cation/E.C. Ratio			Soil Sodium Adsorption Ratio			Soil % Organic Matter (wt. %)			Notes


			Background 1 0-6”			8/26/14			47 44 41.0755			-102 23 32.5831			Soil			7.1			0.64			5			2.8			1.2			14.1			0.61			4.74


			Background 1 6-12”			8/26/14			47 44 41.0755			-102 23 32.5831			Soil			7.4			0.52			5.6			2.4			1.3			17.9			0.35			2.65


			Background 1 12-18”			8/26/14			47 44 41.0755			-102 23 32.5831			Soil			7.8			0.38			2.3			1.2			1.5			13.2			1.13			1.56


			Background 2 0-6”			8/26/14			47 44 48.3912			-102 23 34.6519			Soil			7			0.41			2.3			1.1			1.4			11.7			1.07			8.98


			Background 2 6-12”			8/26/14			47 44 48.3912			-102 23 34.6519			Soil			7.1			0.22			0.9			0.6			1.1			11.8			1.27			4.39


			Background 2 12-18”			8/26/14			47 44 48.3912			-102 23 34.6519			Soil			7.1			0.28			1.7			0.9			1.2			13.6			1.05			4.16


			Profile 1 0-6”			8/26/14			47 44 43.1165			-102 23 33.4613			Soil			6.4			27.2			116			22			281			15.4			33.8			7.4


			Profile 1 6-12”			8/26/14			47 44 43.1165			-102 23 33.4613			Soil			5.6			80.7			251			51			940			15.4			76.4			4.24


			Profile 1 12-18”			8/26/14			47 44 43.1165			-102 23 33.4613			Soil			5.4			105			370			65			1300			16.5			88.1			3.64


			Profile 2 0-6”			8/26/14			47 44 44.4636			-102 23 33.5983			Soil			5.3			77.6			263			53			810			14.5			64.4			5.75


			Profile 2 6-12”			8/26/14			47 44 44.4636			-102 23 33.5983			Soil			4.9			50.4			154			38			530			14.3			54.1			4.35


			Profile 2 12-18”			8/26/14			47 44 44.4636			-102 23 33.5983			Soil			5			55.1			182			54			580			14.8			53.4			4.54


			Profile 3 0-6”			8/26/14			47 44 47.3937			-102 23 35.8904			Soil			6.5			42.9			113			18			460			13.8			56.8			6.58


			Profile 3 6-12”			8/26/14			47 44 47.3937			-102 23 35.8904			Soil			6.2			49.1			120			20			550			14.1			65.7			5.2


			Profile 3 12-18”			8/26/14			47 44 47.3937			-102 23 35.8904			Soil			6			74.4			207			30			840			14.5			77.2			5.46


			Profile 4 0-6”			8/26/14			47 44 48.1402			-102 23 36.5332			Soil			7.2			13.9			22			4			136			11.7			37.7			7.55


			Profile 4 6-12”			8/26/14			47 44 48.1402			-102 23 36.5332			Soil			6.1			54.8			131			17			600			13.6			69.7			4.96


			Profile 4 12-18”			8/26/14			47 44 48.1402			-102 23 36.5332			Soil			5.8			73.9			192			25			900			15.1			86.4			4.25
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This tree and shrub inventory was conducted, meeting the North Dakota Public Service Commission inventory standards.  The survey protocol and standards state that all lost species that are 1 inch diameter at breast height or greater are to be inventoried.  Listed below are the wooded species and number lost due to the incident.


			Tree and Shrub Species





			Scientific Name


			Common Name


			Amount Lost





			Fraxinus pennsylvanica


			Green Ash


			165





			Juniperus scopulorum


			Rocky Mountain Juniper


			3





			Quercus macrocarpa


			Bur Oak


			6





			Ulmus Americana


			American Elm


			18











The following species were also noted in the area, but were not recorded as they were not at least 1 inch diameter at breast height. 


			Tree and Shrub Species





			Scientific Name


			Common Name





			Juniperus horizontalis


			Creeping Juniper





			Prunus americana


			 American Plum





			Prunus virginiana


			Chokecherry





			Shepherdia argentea


			Silver Buffaloberry





			Symphoricarpos occidentalis


			Western Snowberry
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Revegetation and Germination Schedule





The revegetation plan consists with seeding areas of plant disturbance due to the incident or construction activities.  These areas will be seeded via broadcast seeder with native, non-GMO (non- genetically modified organism) grass species.   Due to the nature and seasonal timing of the incident, the grass seed mix will be salt-tolerant and have a mixture of cool-season and warm-season grasses. The ideal times to plant cool-season grasses would be in late fall, as a dormant planting.  In the spring areas will be reseeded once again to give the warm-season grasses a better germination rate.  The salt-tolerant grass species seed mix consists of western wheatgrass, green needlegrass, blue grama, side-oats grama, slender wheatgrass, and prairie junegrass.





Once grass species have been reestablished, areas will be over-seeded with native, non-GMO, medicinal herbaceous plant species. Planting will be done in the spring to accommodate the various characteristics of the plants and ensure growth of the medicinal species.  The medicinal plant of focus is purple coneflower (Echinacea purpurea) along with additional medicinal forb species such as western yarrow (Achillea millefolium), black-eyed Susan (Rudbeckia hirta), prairie coneflower (Ratibida columnifera), and white sagebrush (Artemisia ludoviciana).  All seed will be non-GMO and certified weed free, these seeds will be acquired from Agassiz seed & supply out of Fargo, ND.


The revegeation process will be monitored until at least fall 2016.  Monitoring will consist of noting all specieas growing in the impacted area including any species considered invasive including foxtail barley (Hordeum jubatum), Canada thistle (Cirsium arvense) and common dandelion (Taraxacum officinale).  Any non-native, invasive weeds that appear in areas will be removed and measures will be taken to ensure proper native plant species growth.


Grass Species Seed Mix





Western Wheatgrass (Pascopyrum smithii)


Western wheatgrass is one of the best known and most commonly used native grasses. It is a long-lived, cool season species. Stems arise singly or in clusters of a few and reach heights of 1 to 3 feet. It is widely used in seed mixtures for range seeding, revegatation of saline and alkaline areas, and in critical areas for erosion control in the Central and Northern Great Plains region. Western wheatgrass tolerates saline and saline-sodic soils. Western wheatgrass is an excellent erosion control plant because it is a sod former with very strong, spreading rhizomes. (Source: USDA Plants Database)





Green Needlegrass (Nassella viridula)


Green needlegrass is a cool-season, native perennial bunchgrass. It grows to a height of 18 to 36 inches. This grass is an important native of the Northern Great Plains. Green needlegrass is well suited for use in mixtures for range seeding, critical area establishment, mineland revegetation, wildfire habitat, and other plantings where the establishment of native vegetation is the objective. This species is often planted as part of a mix with other native grasses. This species has rather deep, fibrous roots which in favorable situations may extend to a depth of 10 feet or more. (Source: USDA Plants Database)
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Blue Grama (Bouteloua gracilis)


Blue grama is a major warm season grass found throughout the Great Plains. It is short (6 to 24 inches) stature and perennial with a prolific root system. In the northern states, or in areas under heavy grazing pressure, it is a sod former. Blue grama demonstrates good drought, fair salinity and moderate alkalinity tolerance. It grows well on soil types as varied as sandy to clay in texture. Once established, this grass is palatable to livestock year round. (Source: USDA Plants Database)





Side-oats Grama (Bouteloua curtipendula)


Side-oats grama is a deep rooted, perennial grass that will spread slowly by means of extremely short, stout rhizomes. This species occurs naturally in mixed stands with blue grama and little bluestem. Side-oats grama is recommended in grass mixtures for range and pasture seeding. This grass is adapted to calcareous and moderately alkaline soils. This species has shown varying tolerance to soil salinity and is moderately drought tolerant. (Source: USDA Plants Database)





Little Bluestem (Schizachyrium scoparium)


Little Bluestem is a tufted, warm season, perennial grass broadly distributed and native to the U.S. Little bluestem typically occurs on dry upland sites but also occurs on limey subirrigated site and in prairie fens. This species it rated fair for cattle and horses. Little bluestem has been used extensively in prairie restoration projects primarily because of its adaptation to a diversity of sites, drought tolerance, growth habitat, and wildlife appeal. This species can form mats from short rhizomes on wetter sites. It is a deep rooted grass. (Source: USDA Plants Database)





Slender Wheatgrass (Elymus trachycaulus)


Slender wheatgrass is an erect, tufted, bunchgrass ranging in height from 2 to 2-1/2 feet. Slender wheatgrass is both palatable and nutritious to livestock. This species is a short-lived perennial with good seedling vigor. It germinates and establishes quickly when seeded, making it a good choice for quick cover on disturbed sites. It was among the first native grasses used for reclamation seedings in the western U.S. It is especially valuable for use in saline soils. (Source: USDA Plants Database)





Prairie Junegrass (Koeleria macrantha)


Prairie junegrass is a native, perennial, cool season, tufted bunchgrass found on rangelands and plains. It is commonly ½ to 2 feet tall. It is best adapted to well-drained soils with a pH from 6.5 to 8. This species is used as a component of native seed mixtures in revegetation of mined lands, heavy used areas and other surface disturbed lands. (Source: USDA Plants Database)















































Medicinal Forb Species 





Purple Coneflower (Echinacea purpurea) 


Purple coneflower was one of the most important medicinal plants. It was used throughout North America to treat a variety of ailments.  It was used as a pain reliever, anti-inflammatory, and a treatment for toothaches, coughs, colds, and sore throats. It was also used as an antidote for various forms of poisonings, including snake bite. Portions of this plant were used to dress wounds and treat infections. Purple coneflower is an erect, long lived, perennial herb that grows one to three feet in height, and produces a woody rhizome. (Source: USDA Plants Database).








Western Yarrow (Achillea millefolium)


Western yarrow or Common Yarrow is a perennial herb that produces one to several stems (8 to 16 inches tall) from a fibrous underground horizontal rootstock (rhizome). It is known to be both native and introduced. Leaves are evenly distributed along the stem, with the leaves near the middle and bottom of the stem being the largest. The leaves have varying degrees of hairiness (pubescence). Leaf blades are lance-shaped in outline, but are finely divided. Overall leaf dimensions range from ¼ to 1¼ inch wide by 1¼ to 6 inches long. The flower heads (inflorescence) have a flattened dome shape (with approximately 10-20 ray flowers. The flowers are whitish to yellowish-white. The plant commonly persists from May through June. (Source: USDA Plants Database)








Black-Eyed Susan (Rudbeckia hirta)


Black-eyed Susan, is a biennial forb about 1 m tall with yellow ray flowers and dark brown spherical centers. After germination, the seedling grows into a rosette with oblong leaves. Sometimes flower stalks will appear in the first summer, but typically black-eyed Susan blooms from June to September of the second year. After flowering and seed maturation, the plants die. The seed is very small and black, about 2 mm long and 0.5 mm in diameter. (Source: USDA Plants Database)








Prairie Coneflower (Ratibida columnifera)


Prairie coneflower is a native perennial about a foot and a half tall.  Prairie coneflower seeds are best sown in early spring in a cold frame. Cover the seeds and place the pot in a sunny location. Optimum germination temperatures are between 68 to 86ºF, or 20 to 30ºC. Germination should be achieved in two days. (Source: USDA Plants Database)








White Sagebrush (Artemisia ludoviciana)


White sage is a white-woolly, perennial herb 1-2 ft tall, with a strong odor of sagebrush. The stems are erect and often clustered from creeping rhizomes. The leaves are alternate, entire to irregularly toothed or lobed, 1.25-4.5 in long, up to 9/16 in wide. Flower heads are small tight greenish clusters among the leaves near the ends of the stems. White sage flowers from August through September. The fruits are dry, smooth, broadly cylindrical achenes. (Source: USDA Plants Database)

















Planting





The Forb species which are native to North Dakota have the highest germination rate when planted in the early spring or late fall.  Native species are accustomed to the cold weather and benefit from a cool moist stratification.  Stratification is the process of pre-treating seeds to simulate natural winter conditions that a seed must endure before germination, as the seeds are in an embryonic dormancy phase.  Thus planting in early spring as soon as the ground is workable and when there are still multiple freezes left or planting in late fall when the seed can go through the winter in its natural state, being able pass the dormancy stage and be ready for germination come spring time will significantly increase germination rates and success of planting medicinal plants.  For the plants listed above the average germination period is in the range of 10 to 45 days, thus all the plants will be established by July if planted in prior spring or fall.  
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